Myocardial deformation (strain) measured by DENSE reliably detects myocardial scar by Kihlberg, Johan et al.
POSTER PRESENTATION Open Access
Myocardial deformation (strain) measured by
DENSE reliably detects myocardial scar
Johan Kihlberg
1,3*, Henrik Haraldsson
1,2, Tino Ebbers
1,2, Jan E Engvall
1,2
From 15th Annual SCMR Scientific Sessions
Orlando, FL, USA. 2-5 February 2012
Summary
The purpose of this study was to explore the differences
in myocardial deformation by DENSE determined in
healthy myocardium and in segments variously affected
by myocardial infarction. There was a significant differ-
ence in both radial and circumferential strain between
normal and infarcted myocardium.
Background
The purpose of this study was to explore the differences
in myocardial deformation by DENSE determined in
healthy myocardium and in segments variously affected
by myocardial infarction. There was a significant differ-
ence in both radial and circumferential strain between
normal and infarcted myocardium.
Methods
By using a 1.5T scanner have 68 patients with a high
likelihood of coronary artery disease been included. The
following MRI protocol was used: cine SSFP, single slice
multiphase Displacement ENcoding with Stimulated
Echoes (DENSE) during breath holding, perfusion dur-
ing adenosine stress and at rest and late gadolinium
enhancement. Ejection fraction was calculated from the
short axis cine and wall motion was assessed in terms of
normal, hypokinetic, akinetic and dyskinetic according
to guidelines. Perfusion was assessed as normal or
reduced in parts of the thickness of the wall. Late gado-
linium enhancement was also graded in terms of trans-
murality (scar percentage of the wall thickness). All
measurements were applied to segments of the AHA
seventeen segment model, excluding the apical cap.
DENSE post processing was performed with an in-house
developed software calculating radial strain and circum-
ferential strain. Healthy myocardium was determined if
scar was absent and, wall motion and perfusion were
normal (n=11). Significant myocardial infarction was
defined as positive gadolinium enhancement in excess of
fifty percent wall thickness (n=27). Segments were
aggregated according to the coronary perfusion
territories.
Results
Data are shown for healthy/scared areas (p<0.0005).
LCX area: radial strain 23% / 15%, circumferential strain
was -11%/ -4% RCA area: radial strain 24% / 18%, cir-
cumferential strain -10% / -6%. LAD area: radial strain
20% / 10% and circumferential strain -10% / -4%. The
means and the standard deviation is shown in fig.1. The
standard deviation in the strain values for the infarcted
vessel areas depend on the added segments and the 50%
cut-off value for transmurality.
Conclusions
Myocardial infarction more than 50% transmurality can
be identified by strain measurements using DENSE.
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